Insulin receptor structural requirements for the formation of a ternary complex with IRS-1 and PI 3-kinase.
Insulin receptor substrate-1 (IRS-1) is a major substrate of the insulin receptor tyrosine kinase and is an intermediate in insulin signaling. Phosphotyrosyl-IRS-1 binds to other signaling proteins including phosphatidylinositol 3-kinase (PI 3-kinase). We examined the role of three insulin receptor tyrosine autophosphorylation domains in association of the receptor with IRS-1. Our data support the idea that tyrosine phosphorylation of the insulin receptor juxtamembrane domain is necessary for receptor association with IRS-1. We provide evidence that the kinase regulatory domain, which is part of a loop structure at the mouth of the catalytic cleft, when mutated to replace Tyr1146, Tyr1150, and Tyr1151 with phenylalanine can bind receptor substrates without tyrosine phosphorylation of residues in the receptor juxtamembrane region. In addition, our data show that the amount of PI 3-kinase directly associated with the insulin receptor C-terminus is low when compared to the PI 3-kinase associating with IRS-1. We also demonstrate that a substantial amount (approximately 25%) of the IRS-1 associated PI 3-kinase is associated with the insulin receptor in a ternary complex of insulin receptor/IRS-1/PI 3-kinase.